Tests were performed evaluating the effects of thermal spikes on the moisture absorption characteristics, the ultimate tensile strength, and the buckling modulus of Thornel 300/Fiberite 1034 composites. Measurements were made on unidirectional and &pi;/4 laminates, using different types of thermal spikes. A survey was also made of the existing data. This survey, together with the present data indicate how thermal spikes affect the moisture absorption and the mechanical properties of different graphite-epoxy composites.
spike, rate of temperature increase and decrease, duration of the spike, and number of spikes. The effects of these variables on moisture content, the diffusion coefficient, the tensile strength, and the buckling modulus were examined for Thomel 300/Fiberite 1034 graphite-epoxy composites.
II. THERMAL SPIKES
Two thermal spiking sequences were employed, these being designated as &dquo;intermittent&dquo; spiking and &dquo;continuous&dquo; spiking. In intermittent spiking the material was remoisturized between subsequent spikes. In continuous spiking the material was exposed repeatedly to thermal spikes without being remoisturized between the spikes. The steps of each spiking sequence are described below.
1) Intermittent Spiking
Intermittent spiking was performed in the following sequence (Figure 1) a) The material was oven dried at 394 K.
b) The The above procedure was performed with either a &dquo;fast&dquo; spike or a &dquo;slow&dquo; spike ( Figure 2 ). For both of these spikes the temperature ranged from a minimum of 297 K to a maximum of 450 K. The differences between the fast and slow spikes were in the duration the material was exposed to the maximum spike temperature and in the rate of change of temperature. During the fast spike the material was placed into a dry oven preheated to 450 K. At the end of 5 minutes the material was removed from the oven. During the slow spike the material was placed into a dry oven at 297 K. The oven temperature was then gradually increased for 25 minutes, maintained constant for 10 minutes, and decreased gradually for 40 minutes, as illustrated in Figure 2 .
The following parameters were measured: 1) maximum moisture content, 2) transverse diffusivity, 3) (Figure 9 ) or in unidirectional specimens after 15 slow spikes (Figure 10 , bottom). The micrograph of the ~r/4 specimen after 15 slow spikes shows that cracks are present in the composite structure. However, these cracks did not seem to affect appreciably either M,,n or D.
It is noted that the diffusivities of the unidirectional and the 1T/4 composites are expected to be nearly the same [12] . The small differences in the observed diffusivities may have been due to unintentional differences in the curing processes of the two materials. Slight differences during curing may result in different diffusivities. This is illustrated in Figure 11 , where the moisture contents of two sets of Hercules AS/3501-5 graphite epoxy specimens are compared. The two sets were from the same panel. The panel was post-cured in two sections, with both sections post-cured simultaneously in the same oven. As can be seen the moisture contents (as well as Mm and D) for the two panels are considerably different even though the curing conditions were ostensibly the same for both panels.
The higher diffusivities of the 1T/4 specimens (see Figure 6 ) may also have been caused by moisture diffusion along the fiber-matrix interfaces. There are many more of these interfaces exposed to the environment around the edges of 1T/4 specimens than around the edges of unidirectional specimens. Figure 12 Top and described above has been observed to occur only when the environment is both at a high temperature and at a high moisture content. Even fully saturated specimens do not exhibit such behavior when placed into a high temperature but dry environment. If the ambient moisture content is low the moisture can apparently diffuse out of the material at a rate which is sufficient to prevent the build-up of crackproducing stresses. This is a useful observation since the ambient moisture content (relative humidity) is usually low at high temperatures. 
3) Continuous Spiking
The weight changes as a function of time after one, five, or twenty-five continuous spikes are presented in Figures 14-17 after continuous spiking. Specimens were fully saturated at 344 K, 100% relative humidity before spiking (see Figure 3 , right). 8 -data fbr specimens spiked 1, 5, or 
